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Description 

[0001] The present invention concerns a fitter for fil- 
tering electromagnetic radiation used to heat a welding 
zone and a method for filtering electromagnetic radia- 
tion used to heat a welding zone. 
[0002] The present invention relates generally to 
welding. It relates more particularly to an improved 
method and apparatus for welding plastics and like ma- 
terials utilizing electromagnetic radiation. 
[0003] Welding is commonly used to join plastic or 
resinous parts, such as automobile thermoplastic parts, 
at a welding zone. Lasers have been used to provide 
the heat necessary to perform the welding operation (for 
example, see US-A- 4,636,609 

[0004] Lasers provide a focused beam of electromag- 
netic radiation at a specified frequency (i.e., coherent 
monochromatic radiation). However, lasers tend to be 
more expensive relative to other heating sources. 
[0005] The WO-A-96/4051 7 describes a joining meth- 
od directing polychromate, non-coherent electromag- 
netic radiation (1 4) through a radiation transmitting ma- 
terial to an absorbing material that absorbs the radiation 
with the generation of heat. The heat is used to heat a 
bond line formed from the transmitting material and a 
substrate sufficiently to bond the transmitting material 
and substrate. A radiation filter of the same material as 
the transmitting material is used to reduce effectively un- 
wanted absorption (and heat) in the transmitting mate- 
rial. 

[0006] The EP 0 485 864 discloses an irradiation de- 
vice comprising a water filter for heat therapy. That water 
filter absorbs radiations, which are harmful to the human 
bodies. The device is not used in the field of the welding 
technique. 

[0007] Less expensive heat producing sources, such 
as infrared heating lamps, are also used to provide in- 
frared radiation for heating the welding zone. One such 
process is Through-Transmission Infrared Welding 
(TTIR). The TTIR technique utilizes infrared radiation 
which passes through at least one plastic part (some- 
times called the "transmission piece") in order to heat 
the welding zone in at least one other piece and to pro- 
vide sufficient heat to join at least two parts. 
[0008] Infrared heating lamps emit noncoherent radi- 
ation which typically has a much broader frequency 
range (i.e., polychromatic) than laser sources. Some of 
the frequencies within that broader range produce un- 
desirable results. These undesirable results include 
heating portions of the parts beyond the desired or tar- 
geted welding zone. This can result in turn in undesira- 
ble effects, including deformation and marking of the 
overall part. 

[0009] Solid materials have been used to selectively 
filter or absorb these undesirablefrequencies before the 
radiation reaches the target parts. However, solid filters 
suffer from several disadvantages, including uncon- 
trolled build-up of heat, as well as having to be contin- 



ually replaced due to the damage or degradation caused 
by the radiation or heat by-product. The degradation of 
the solid filter over a period of time inhibits the perform- 
ance of the solid filter to absorb the undesirable wave- 

5 lengths. It is also difficult to adequately cool solid filters 
in many applications with such present technology as 
blowing cool air upon the solid filters. 
[0010] The welding apparatus of the present invention 
is defined in the characterizing portion of claims 1 , 56, 

10 59 and 62 and the welding method of the present inven- 
tion is defined in the characterizing portion of claims 24 
and 65. 

[0011] A primary object of the present invention in- 
cludes providing an improved welding apparatus and 

15 method utilizing a filter or filter system of unique design 
which obviates the disadvantages of the aforemen- 
tioned prior filters and is less costly. Several embodi- 
ments of the invention are disclosed. 
[0012] Additional advantages and features of the 

20 present invention will become apparent to the skilled ar- 
tisan from the subsequent description and the append- 
ed claims, taken in conjunction with the accompanying 
drawings in which: 

25 Figure 1 is a diagrammatic perspective view depict- 
ing an apparatus employing the present invention; 
Figure 2a is a side view depicting an alternate em- 
bodiment of the present invention; and 
Figure 2b is a top view depicting an alternate em- 

30 bodiment of the present invention. 

[0013] Referring to Figure 1 , there is disclosed a weld- 
ing apparatus according to the present invention com- 
prising a radiant heating lamp 20 which emits noncoher- 

35 ent polychromatic electromagnetic radiation 22 in order 
to weld a first part 24 to a second part 26 at welding zone 
27. A uniquely designed filter 28 is disposed between 
the radiant heating lamp 20 and the first part 24 to ab- 
sorb undesired wavelengths included in radiation 22. A 

40 heat exchanger 30 is provided to maintain filter 28 within 
a desired temperature range while filter 28 is in use. 
[0014] Filter 28 includes a housing 32 having a cham- 
ber 34 defined by a first plate 36 and a second plate 38, 
the first and said second plates being generally parallel 

45 (jf flat as shown), and a peripheral seal 40 disposed ther- 
ebetween. First plate 36 and second plate 38 filter part 
of radiation 22 emanating from radiant heating lamp 20 
by absorbing substantially all of the undesired wave- 
lengths of radiation 22 before it can reach first part 24. 

so The filtering produces filtered radiation 44. Optionally, a 
clamp (not shown) can be used to maintain the structural 
integrity of the housing 32 by clamping the first plate 36 
to the second plate 38. 

[0015] In accordance with the present invention, 
55 chamber 34 contains a cooling or cooling/filtering fluid 
42 which cools first plate 36 and second plate 38. How- 
ever, in the preferred embodiment, fluid 42 also filters 
part of radiation 22 emanating from radiant heating lamp 
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20 to produce filtered radiation 44. 
[0016] In a TTIR application, the first part 24 transmits 
the filtered radiation 44 to welding zone 27. The filtered 
radiation 44 heats the welding zone 27 in order to weld 
first part 24 to second part 26. Significantly, the absorp- 
tion of the undesired wavelengths by filter 28 allows 
welding zone 27 to be adequately heated without the 
filtered radiation 44 causing overall damage to or unde- 
sired effects in first part 24 or second part 26. 
[0017] The present invention includes at least one of 
the plates being used as a solid filter, providing some or 
all of the filtering function. For example, first plate 36 
and second plate 38 may be of substantially the same 
material as first part 24 (or at least the plates should 
have substantially the same absorption profile as first 
part 24). Accordingly, if first part 24 is a polycarbonate 
plastic part, then first plate 36 and second plate 38 are 
also polycarbonate plastic parts. Moreover, fluid 42 may 
act as a cooling or heat transfer agent, or it may prefer- 
ably act as both a partial filter and as a cooling or heat 
transfer agent. The following may be used in determin- 
ing the thicknesses of the plates (36 and 38): the partic- 
ular application; the intensity of the radiation 22 from the 
radiant heating lamp 20; whether fluid 42 is acting as a 
filtering fluid; and whether both plates (36 and 38) are 
being used to filter. 

[001 8] It will be appreciated by the skilled artisan that 
the composition selection of the first plate 36 and sec- 
ond plate 38 and fluid 42 will generally be dependent 
upon several factors, most importantly its ability to ab- 
sorb the undesired or harmful wavelengths of the radi- 
ation 22 employed in the particular application. For ex- 
ample, in at least one preferred embodiment, first plate 
36 and second plate 38 and fluid 42 should absorb the 
wavelengths of radiation 22 in the range from 1 to 5 jxm 
(1 to 5 microns) for welding conventional thermoplastic 
polymeric materials. More preferably, they should ab- 
sorb the wavelengths of radiation 22 in the range from 
1 .3 to 4 |im (1 .3 microns to 4 microns) for welding such 
polymeric materials. 

[0019] Conventional polymeric materials which are 
particularly useful for welding by the practice of the 
present invention are preferably selected from the ther- 
moplastic class of materials. These materials can be 
categorized in several ways. The preferred materials 
are generally classified as engineering thermoplastics 
(ETPs); they are also sometimes classified as thermo- 
plastic elastomers (TPEs); thermoplastic polyolefins 
(TPO); and thermoplastic polyurethanes (TPUs). This 
would include such materials as polycarbonates, high 
heat polycarbonates, polycarbonate blends (e.g., poly- 
urethane/polycarbonate blends), styrenes, styrene 
blends such as acrylonitrile-butadiene-styrene copoly- 
mers (ABS), polycarbonate/ABS blends, polyamides, 
polyamide blends, acrylic-styrene-acrylonitriles (ASAs); 
acrylonitrile-ethylene-propylene-styrenes (AEWS), sty- 
rene-acrylonitrilecopolymer, styrene-maleic anhy- 
drides, and the like. In a highly preferred embodiment, 



they include (without limitation) such materials as poly- 
carbonates, acrylics, and polystyrene materials. 
[0020] Fluid 42 is preferably a liquid which should 
have a relatively high boiling point. The relatively high 

5 boiling point allows fluid 42 to absorb a significant 
amount of heat and also to not evaporate or boil during 
the filtering process . Fluid 42 should have a boiling point 
(with pressure considerations being taken into account 
with respect to the following boiling points) of at least 

10 about 50°C (120°F), more preferably at least about 
116°C (240°F), and ideally at least about- 177°C 
(350°F), either under atmospheric conditions, or when 
contained in the chamber or system. 
[0021] When fluid 42 acts as both a partial filter and 

15 as a cooling or heat transfer agent in the preferred em- 
bodiment, the preferred cooling/filtering fluid is a mixture 
of liquids comprising dimethyl esters of glutaric, adipic, 
and succinic acids. Such a dimethyl ester mixture is 
available commercially and may be obtained from such 

20 sources as Du Pont under the tradename of Aliphatic 
Dibasic Esters; such materials are also known underthe 
tradenames/synonyms of Dibasic Ester, Dibasic Ester 
Mixture, and DBF. Such materials are generally mix- 
tures of materials of the formula CH 3 COO 

25 (CH 2 ) n COOCH 3j wherein n is an integer value from 1 to 
5, more preferably from 2to4.lnahighly preferred em- 
bodiment, the fluid 42 is a mixture comprising about 
55-75 percent (by weight) of dimethyl glutarate, about 
10-25% dimethyl adipate, and about 19-26% dimethyl 

30 succinate. 

[0022] Other examples of useful materials employed 
when the fluid is primarily employed as a cooling fluid 
or agent include materials which transmit (do not ab- 
sorb) the radiation that is desired to effect the welding. 

35 These include materials selected from the group con- 
sisting of glycerol, ethylene-glycerol, dioctyl phthalate, 
tributyl phosphene, mineral, and mixtures or derivatives 
of these materials. However, it is to be understood that 
the present invention is not limited to this fluid nor to 

40 fluids of these absorption wavelengths or boiling points, 
but includes other fluids, such as but not limited to gas 
compositions, whose physical characteristics are suffi- 
cient to filter undesirable radiation from any heating 
source used in a welding operation for any appropriate 

45 material. 

[0023] Additives may also be employed in the cooling 
or cooling/filtering fluid so long as they do not substan- 
tially degrade the absorption profile of the liquid in any 
materially adverse way. For example, viscosity modifi- 

50 ers, thermal and UV stabilizers, colorants, pigments, 
visual indicators, and the like may be employed. 
[0024] When fluid 42 acts only as a cooling or heat 
transfer agent in the present invention, fluid 42 may be 
a liquid containing 1, 2, 3, 4, 5, 5-hexachloro-1 ,3-cy- 

55 clopentadiene with a molecular weight of about 272.77 
and a boiling point of between about 235 degrees Cel- 
sius and 238 degrees Celsius which may be obtained 
from such sources as Aldrich Chemical Company, Inc. 
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Generally, the liquid should be substantially free from 
hydrocarbon absorptions or similar absorption profiles. 
Accordingly, organic fluids whose hydrogen atoms have 
been displaced in whole or in part by halogen atoms are 
preferred. Moreover, if the fluid is a liquid within this em- 
bodiment it may comprise water. It is to be understood 
that the present invention within this embodiment is not 
limited to liquids of this composition but includes those 
liquids which provide adequate cooling to the absorbing 
plates while absorbing little of the radiation themselves. 
[0025] A heat exchanger 30 is connected in fluid com- 
munication to filter 28 in order to cool fluid 42 while filter 
28 is absorbing the undesired wavelengths from radia- 
tion 22. Pump 46 is preferably disposed in a supply line 
48 between chamber 34 and heat exchanger 30. The 
present invention also includes other techniques be- 
sides using pump 46 to transport fluid 42 between cham- 
ber 34 and heat exchanger 30, such as but not limited 
to, transportation of fluid 42 through standard convec- 
tion techniques. 

[0026] A return line 50 returns the cooled fluid to 
chamber 34. Any conventional heat exchanger 30 and 
pump 46 may be used in accordance with standard 
practices. During the filtering operation, heat exchanger 
30 preferably maintains fluid 42 at a predetermined tem- 
perature range, e.g., preferably a range that would in- 
clude from 1 8°C to 50°C (65°F to 1 20°F). The continual 
removal of heated fluid from filter 28 with the resupply 
of cooled fluid into filter 28 provides filter 28 with a longer 
operational life than that experienced by known solid fil- 
ters. 

[0027] In a preferred embodiment, fluid 42 is con- 
tained in chamber 34 which has the following 
dimensions : 0.64cm by 30.5cm by 0.32cm (one-fourth 
inches by twelve inches by one-eighth inches). Howev- 
er, it is to be understood that the dimensions of chamber 
34 varies according to the particular application. Also in 
a preferred embodiment, about one-hundred percent of 
chamber 34 was filled with the Dibasic Ester fluid from 
Du Pont. Additionally, in a preferred embodiment, radi- 
ant heating lamp 20 is an ELC 250 watt 24 volt ac quartz- 
halogen General Electric reflector lamp, having either a 
multilayer dichroic coating for selectively reflecting pre- 
ferred wavelengths, or an aluminized coating for reflect- 
ing relatively all visible and infrared radiation from the 
quartz-halogen source. 

[0028] Figures 2a and 2b illustrate a side view and a 
top view respectively of an alternate embodiment for fil- 
ter 28. Referring to Figure 2a, housing 32 defines a 
chamber 34 which contains a solid material 54. Solid 
material 54 is transparent to the welding energy or radi- 
ation of interest and absorbs predetermined wave- 
lengths of the radiation before the radiation reaches the 
welding zone. The radiation enters filter 28 through a 
top plate 56 and is filtered by solid material 54 before 
exiting filter 28 through a bottom plate 58. 
[0029] Moreover, solid material 54 is cooled by a fluid 
which enters chamber 34 through return line 50 and ex- 



its chamber 34 through supply line 48. As disclosed 
above, the fluid may act as a cooling or heat transfer 
agent, or it may preferably act as both a partial filter and 
as a cooling or heat transfer agent. 

5 [0030] Top plate 56 and bottom plate 58 are generally 
parallel or equidistant from each other. Top plate 56 and 
bottom plate 58 are preferably quartz plates which are 
obtainable from such sources as Quartz Scientific, Inc. 
These quartz plates have thicknesses of about 0,32 cm 

10 (one-eighth of an inch) and are separated (or spaced) 
by a distance sufficient to accommodate solid material 
54 and to allow adequate cooling of solid material 54 by 
the fluid. 

[0031] It is to be understood, however, that the 
is present invention is not limited to only quartz plates or 
to these dimensions or shapes. The present invention 
includes such other embodiments as those plates which 
transmit substantially all of the wavelengths of the radi- 
ation from a radiant heating lamp. Moreover, another al- 
so ternate embodiment of the present invention includes at 
least one of the plates (56 or 58) being made of material 
functionally equivalent to solid material 54 in order to 
provide additional filtering capability. 
[0032] Referring to Figure 2b, solid material 54 is con- 
25 nected through conventional techniques (e.g., glued or 
bolted) to sides 60 of housing 32 for support. However, 
it is to be understood that the present invention in this 
alternate embodiment is not limited to solid material 54 
being supported only at sides 60 of housing 32, but in- 
30 eludes such other support mechanisms as will allow sol- 
id material 54 to be supported within housing 32 while 
still allowing solid material 54 to adequately absorb the 
predetermined wavelengths of the radiation. 

35 EXAMPLE 

[0033] Referring back to Figure 1 , the present inven- 
tion is specially wellsuited for the TTI R welding of a first 
plastic part to a second plastic part. In one exemplary 

40 use of the present invention, first part 24 is a transmitting 
plastic 24 which is to be welded to second part 26. 
Transmitting plastic 24 has the characteristic of absorb- 
ing little of the filtered radiation 44 as it transmits the 
filtered radiation 44 to the welding zone 27. For this ex- 

45 ample, transmitting plastic 24 and second part 26 may 
be polycarbonate plastic parts. 

[0034] According to a preferred embodiment, an ab- 
sorbing material 52 is placed in welding zone 27 to gen- 
erate heat upon the filtered radiation 44 reaching the 

■so welding zone 27. Sufficient heat is generated by the ab- 
sorbing material 52 so as to weld the transmitting plastic 
24 to the second part 26. The absorbing material 52 con- 
tained carbon black; however, other absorbing materials 
can be used which would generate sufficient heat to 

55 weld the parts. 

[0035] For this example, the radiant heating lamp 20 
was operated in the following manner (with filter 28 in 
place) in order to weld the transmitting plastic 24 to the 
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second part 26: radiant heating lamp 20 was operated 
at eighty percent to ninety percent of its rated voltage 
level to heat the absorbing material 52 {a ramp time of 
one-half to one second was used); radiant heating lamp 
20 remained at that level between six to nine seconds; 
and radiant heating lamp 20 was operated at between 
five percent to thirty percent of its rated voltage level 
during the idle portions of the welding cycle. 
[0036] Operation of radiant heating lamp 20 in the 
aforementioned manner substantially increased the 
useful life of the radiant heating lamp 20. However, it is 
to be understood that the present invention is not limited 
to these operational ranges. The operational ranges 
may vary depending upon the particular radiant heating 
lamp 20 used and the parts to be welded. For example, 
the present invention includes operating radiant heating 
lamp 20 within a voltage range which has a lower limit 
of about sixty percent of the voltage level rating of the 
radiant heating lamp 20. 

[0037] With respecttoTTIRapplications,firstplate36 
and second plate 38 and fluid 42 employed in the pre- 
ferred embodiment are materials whose absorption 
properties or profile are as close as possible to the trans- 
mitting plastic 24. In some instances, it may be possible 
to use a prepolymer comprising one or more of the same 
monomers as the transmitting plastic 24. Further, suita- 
ble derivatives of the monomers may be employed. Ad- 
ditionally, first plate 36 and second plate 38 and fluid 42 
employed in the preferred embodiment transmit those 
wavelengths of the radiation 22 which are needed by 
the absorbing material 52 to heat welding zone 27. 
[0038] Additionally, the present invention also in- 
cludes those TTIR applications wherein the second part 
26 itself contains absorbing material 52 at least suffi- 
ciently near to the welding zone 27 so as to generate 
the heat needed to weld the transmitting plastic 24 to 
the second part 26. 

[0039] The embodiments which have been set forth 
above were for the purpose of illustration and were not 
intended to limit the invention. For example, the present 
invention is not limited to only welding applications, but 
includes those applications where filtering of undesired 
wavelengths is desired. Moreover, it will be appreciated 
by those skilled in the art that various changes and mod- 
ifications may be made to the embodiments discussed 
in the specification without departing from the scope of 
the invention as defined by the appended claims. 



Claims 

1. A filter (28) for filtering electromagnetic radiation 
used to heat a welding zone (27) characterized in 
comprising: 

a solid material (36,38) for absorbing predeter- 
mined wavelengths of said radiation before 
said radiation reaches said welding zone (27), 



a housing (32) which defines a chamber (34); 
and 

a fluid (42) disposed in said chamber (34) for 
cooling said solid material (36,38) wherein said 
5 housing (32) transmits filtered electromagnetic 

radiation to said welding zone (27). 

2. The fitter (28) according to claim 1 characterized 
in that said housing (32) includes a first (36) and 

10 second (38) plate defining said chamber (34), said 
solid material being used at least as one of said 
plates (36,38). 

3. The filter (28) according to claim 2 characterized 
is in further comprising a second solid material (54) 

contained within said chamber (34) for absorbing 
said predetermined wavelengths of said radiation 
before said radiation reaches said welding zone 
(27). 

20 

4. The filter (28) according to claim 1 characterized 
in that said housing (32) includes a first and second 
plates (36,38) defining said chamber (34), said first 
and second plates (36,38) transmitting substantially 

25 all wavelengths of said radiation. 

5. The filter (28) according to claim 4 characterized 
in that said solid material (54) is contained within 
said chamber (34) . 

30 

6. The filter (28) according to claim 1 characterized 
in that first and second plates (36,38) are quartz 
plates sealed together to form said chamber (34). 

35 7. The filter (28) according to claim 1 characterized 
in further comprising: 

a heat exchanger (30) in fluid communication 
with said housing (32) for reducing the temper- 
40 ature of said fluid (42); and 

pump means (46) connected to said housing 
(32) and to said heat exchanger (30) for pump- 
ing said fluid (42) between said housing (32) 
and said heat exchanger (40). 

45 

8. The filter (28) according to claim 7 characterized 
in that said pump means provides continuous re- 
moval of heated fluid from said housing (32) and 
resupply of cooled fluid from said heat exchanger 

so (30). 

9. The filter (28) according to claim 1 characterized 
in that said fluid (42) is a liquid, said liquid having 
a boiling point above about 50°C (120°F). 

55 

10. The filter (28) according to claim 9 characterized 
in that said liquid is an organic compound with at 
least one halogen atom being substituted for a hy- 
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drogen atom on said organic compound. 

11. The filter (28) according to claim 1 characterized 
in that said fluid absorbs substantially all predeter- 
mined wavelengths of said radiation before said ra- 
diation reaches said welding zone (27). 

12. The fitter (28) according to claim 11 characterized 
in that said absorbed predetermined wavelengths 
of said radiation includes wavelengths of radiation 
above at least 1 urn (1 micron). 

13. The filter (28) according to claim 1 2 characterized 
in that said absorbed predetermined wavelengths 
of said radiation includes radiation from at least 1 .2 
u.m to 4 jim (1 .2 microns to 4 microns). 

14. The filter (28) according to claim 1 characterized 
in that said fluid is selected from the group consist- 
ing of glycerol, ethylene-glycerol, dioctyl phthalate, 
tributyl phosphene, mineral, and mixtures or deriv- 
atives of these materials. 

15. The filter (28) according to claim 1 characterized 
in that said fluid is a mixture of liquid, said liquid 
being dimethyl esters of glutaric, adipic and succinic 
acids. 

16. The filter (28) according to claim 1 characterized 
in that the wavelenghts of said radiation are sub- 
stantially within the infrared electromagnetic spec- 
trum. 

17. The filter (28) according to claim 1 characterized 
in that said radiation is produced from a radiant 
heating lamp (20). 

18. The filter (28) according to claim 1 characterized 
in that said welding zone (27) defines an area for 
welding a first (24) and second (26) plastic part, said 
first part (24) transmitting substantially all wave- 
lengths of said radiation. 

19. The filter (28) according to claim 1 8 characterized 
in that said second part (26) absorbs second pre- 
determined wavelengths of said radiation. 

20. The filter (28) according to claim 1 8 characterized 
in that said welding zone (27) includes an absorb- 
ing material (52) which is heated by said filtered ra- 
diation in order to weld said first and second part 
(24,26). 

21. The filter (28) according to claim 18 
characterized in that said radiation is produced 
from a radiant heating lamp (20), said filter (28) fur- 
ther comprising: 



a heat exchanger (30) in fluid communication 
with said housing (32) for reducing the temper- 
ature of said fluid. 

5 22. The filter (28) according to claim 1 7 characterized 
in that said solid material (36,38) is substantially 
the same material as said first part (24). 

23. The filter (28) according to claim 1 characterized 
10 in that said solid material (36,38) is substantially 
motionless in said fluid while said solid material 
(36,38) absorbs said predetermined wavelengths of 
said radiation. 

15 24. A method for filtering electromagnetic radiation 
used to heat a welding zone (27), comprising the 
steps of: 

emitting said radiation from a heating source 
20 (20); 

characterized in absorbing predetermined 
wavelengths of said radiation by a solid material 
(36,38) to produce filtered radiation; 

25 

cooling said absorbing solid material (36,38) 
with a fluid (42) said fluid (42) being disposed 
in a chamber (34) of a housing (32); and 
providing said filtered radiation to said welding 
30 zone (27) said housing (32) transmitting said 

filtered electromagnetic radiation to said weld- 
ing zone (27). 

25. The method according to claim 24 characterized 
35 in further comprising the step of: 

absorbing the predetermined wavelengths of 
said radiation by said fluid (42) to produce said 
filtered radiation. 

40 

26. The method according to claim 25 characterized 
in further comprising the step of: 



cooling said fluid. 

45 

27. The method according to claim 26 characterized 
in further comprising the step of: 

providing a heat exchanger (30) for reducing 
so the temperature of said fluid (42). 

28. The method according to claim 27 characterized 
in further comprising: 

55 pumping said fluid (42) to said heat exchanger 

(30). 

29. The method according to claim 24, characterized 



25 



30 
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in that said housing (32) includes first and second 
plates (36,38) defining said chamber (34), said solid 
material being used at least as one of said plates 
(36,38). 

30. The method according to claim 29, characterized 
in that a second solid material (54) is contained 
within said chamber (32) for absorbing said prede- 
termined wavelengths of said radiation to produce 
said filtered radiation. 

31. The method according to claim 24, characterized 
in that said housing (32) includes first and second 
plates (36,38) defining said chamber (34), said first 
and second (36,38) plates transmitting substantially 
all wavelengths of said radiation. 

32. The method according to claim 31, characterized 
in that said solid material (54) is contained within 
said chamber (34). 

33. The method according to claim 31, characterized 
in that said first and second plates (36,38) are 
quartz plates sealed together to form said chamber 
(34). 

34. The method according to claim 24, characterized 
in that said fluid (42) is a liquid, said liquid having 
a boiling point above 50°C (120°F). 

35. The method according to claim 34, characterized 
in that said liquid is an organic compound with at 
leat one halogen atom being substituted for a hy- 
drogen atom on said organic compound. 

36. The method according to claim 24, characterized 
in that said fluid is a liquid which absorbs predeter- 
mined wavelengths of said radiation before said ra- 
diation reaches said welding zone. 

37. The method according to claim 36, characterized 
in that said absorbed predetermined wavelengths 
of said radiation includes wavelengths of radiation 
above at least 1 jim (1 micron). 

38. The method according to claim 37 characterized 
in that said absorbed predetermined wavelengths 
of said radiation includes radiation from at least 1 .2 
urn to 4 u.m (1 .2 microns to 4 microns). 

39. The method according to claim 38 characterized 
by said liquid being dimethyl esters of glutaric, ad- 
ipic and succinic acids. 

40. The method according to claim 24 characterized 
in that the wavelenghts of said radiation are sub- 
stantially within the infrared electromagnetic spec- 
trum. 



41 . The method according to claim 24 characterized 
In that said radiation is produced from a radiant 
heating lamp (20) . 

5 42. The method according to claim 24 characterized 
in that said welding zone (27) defines an area for 
welding a first (24) and second (26) plastic part, said 
first part (24) transmitting substantially all wave- 
lengths of said filtered radiation. 

10 

43. The method according to claim 42 characterized 
in that said second part (26) absorbs second pre- 
determined wavelengths of said radiation. 

15 44. The method according to claim 42 characterized 
in that said welding zone (27) includes an absorb- 
ing material (52) which is heated by said filtered ra- 
diation in order to weld said first and second parts 
(24,26). 

20 

45. The method according to claim 42 characterized 
in that said radiation is produced from a radiant 
heating lamp (20), said method further comprising 
the step of: 

25 

providing a heat exchanger (30) for reducing 
the temperature of said fluid (42). 

46. The method according to claim 24 characterized 
30 in that said solid material (36,38) is substantially 

the same material as said first part (24). 

47. The method according to claim 24 characterized 
in that said solid material (36,38) is substantially 

35 motionless in said fluid while said solid material 
(36,38) absorbs said predetermined wavelengths of 
said radiation. 

48. The method according to claim 44 characterized 
40 in that said radiation is produced from a radiant 

heating lamp (20), said method further comprising 
the step of; providing a heat exchanger (30) for re- 
ducing the temperature of said fluid (42). 

45 49. The method according to claim 42 characterized 
in that said radiation is produced from a radiant 
heating lamp (20), said radiant heating lamp (20) 
having a predetermined voltage level rating, said 
method further comprising the step of: 

50 

operating said radiant heating lamp (20) at a 
first predetermined range in order to heat said 
welding zone (27), said first predetermined 
range having a lower limit of about sixty percent 
55 of said predetermined voltage level rating. 

50. The method according to claim 49 characterized 
in that said first predetermined range is from about 
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seventy percent of said predetermined voltage level 
rating to about ninety percent of said predetermined 
voltage level rating. 

51. The method according to claim 24 characterized 
in that said radiation is produced from a radiant 
heating lamp (20), said radiant heating lamp (20) 
having a predetermined voltage level rating, said 
method further comprising the step of: 

operating said radiant heating lamp (20) at a 
first predetermined range in order to heat said 
welding zone (27), said first predetermined 
range having a lower limit of about sixty percent 
of said predetermined voltage level rating. 

52. The method according to claim 24 characterized 
in further comprising the step of: 

providing a ramp time of between 0.5 to 1 sec- 
onds to reach said first predetermined range for 
said radiant heating lamp. 

53. The method according to claim 24 characterized 
in that said radiation is produced from a radiant 
heating lamp (20), said radiant heating lamp (20) 
being operated according to steps (a)-(c): 

(a) operating said radiant heating lamp at a first 
predetermined range in orderto heat said weld- 
ing zone (27), said first predetermined range 
having a lower limit of about sixty percent of 
said predetermined voltage level rating; 

(b) idling said radiant heating lamp at a second 
predetermined range, said second predeter- 
mined range having a lower limit of about five 
percent of said predetermined voltage level rat- 
ing; and 

(c) operating said radiant heating lamp at said 
first predetermined range in orderto heat said 
welding zone (27), wherein step (c) is per- 
formed subsequent to step (b). 

54. The method according to claim 53 characterized 
in that said second predetermined range has an 
upper limit of about thirty percent of said predeter- 
mined voltage level rating. 

55. The method according to claim 53 characterized 
in further comprising the step of: 

providing a ramp time of between 0.5 to 1 sec- 
onds to reach said first predetermined range for 
said radiant heating lamp. 

56. A filter (28) for filtering electromagnetic radiation 
used to heat a welding zone (27) characterized in 

comprising: 



a housing (32) which includes a first (36) and 
second plate (38) for defining a chamber (34) 
wherein at least one of said plates (36,38) ab- 
sorbs predetermined wavelengths of said radi- 
s ation before said radiation reaches said weld- 

ing zone (27); and 

a fluid (42) disposed in said chamber (34) for 
cooling said solid material 
said housing transmitting the filtered electro- 
10 magnetic radiation to said welding zone (27). 

57. The filter (28) according to claim 56 characterized 
in that said fluid (42) absorbs substantially all pre- 
determined wavelenghts of said radiation before 

15 said radiation reaches said welding zone (27). 

58. The filter (28) according to claim 56 characterized 
in further comprising: 

20 a heat exchanger (30) in fluid communication 

with said housing (32) for reducing the temper- 
ature of said fluid (42). 

59. A filter (28) for filtering electromagnetic radiation 
25 used to heat a welding one (27) characterized in 

comprising: 

a housing (32) which defines a chamber (30); 
a solid material (54) disposed within said cham- 

30 ber (34) for absorbing predetermined wave- 

lengths of said radiation before said radiation 
reaches said welding zone (27); and 
a fluid (42) disposed in said chamber (32) for 
cooling said solid material 

35 said housing transmitting said filtered electro- 

magnetic radiation to said welding zone (27). 

60. The filter (28) according to claim 59 characterized 
in that said fluid (42) absorbs substantially all pre- 

40 determined wavelenghts of said radiation before 
said radiation reaches said welding zone (27). 

61 . The filter (28) according to claim 59 characterized 
in further comprising: 

45 

a heat exchanger (30) in fluid communication 
with said housing (32) for reducing the temper- 
ature of said fluid (42). 

50 62. A filter (28) for filtering electromagnetic radiation 
used to heat a welding zone (27) characterized in 

comprising: 

a housing (32) which includes a first (56) and 
55 second (58) plate for defining a chamber (34) 

wherein at least one of said plates (56,58) ab- 
sorbs predetermined wavelengths of said radi- 
ation before said radiation reaches said weld- 
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ing zone (27); 

a solid material (54) disposed within said cham- 
ber (34) for absorbing predetermined wave- 
lengths of said radiation before said radiation 
reaches said welding zone (27); and 
a fluid (40) disposed in said chamber (34) for 
cooling said plate (56,58) and said solid mate- 
rial (54) , 

said housing transmitting said filtered electro- 
magnetic radiation to said welding zone (27). 

63. The filter (28) according to claim 62 characterized 
in that said fluid (42) absorbs substantially all pre- 
determined wavelenghts of said radiation before 
said radiation reaches said welding zone (27). 

64. The filter (28) according to claim 62 characterized 
In further comprising: 

a heat exchanger (30) in fluid communication 
with said housing (34) for reducing the temper- 
ature of said fluid (42). 

65. A method of heating a welding zone (27) comprising 
the steps of: 

emitting electromagnetic radiation from a heat- 
ing source (20) toward said welding one (27) 
characterized in 

absorbing predetermined wavelengths of said 
radiation by a solid material (54) prior to said 
radiation reaching said welding zone (27); 
cooling said absorbing solid material (54) with 
a liquid, a housing (32) transmitting said filtered 
electromagnetic radiation to said welding zone 
(27). 

66. The method according to claim 65 characterized 
in that said liquid (42) is disposed in a chamber (34) 
of a housing (32). 

67. The method according to claim 65 characterized 
in further comprising the step of: 

providing a heat exchanger (30) for reducing 
the temperature of said liquid (42). 



Patentanspriiche 

1. Filter (28) zum Filtern von elektromagnetischer 
Strahlung, verwendet. eine SchweiBzone (27) zu 
erhitzen, dadurch gekennzeichnet, das es um- 
faBt: 

ein Feststoffmaterial (36, 38) zum Absorbieren 
von vorher festgelegten Wellenangen der 
Strahlung, bevor die Strahlung die SchweiBzo- 



ne (27) erreicht, 

ein Gehause (32), das eine Kammer (34) defi- 
niert, und 

ein Fluidum (42), angeordnet in der Kammer 
5 (34), zum Kuhlen des Feststoff mate rials (36, 

38), wobei das Gehause (32) gefitterte elektro- 
magnetische Strahlung zu der SchweiBzone 
(27) durchlaBt. 

10 2. Filter (28) nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Gehause (32) eine erste (36) 
und zweite (38) Platte einschlieBt, die die Kammer 
(34) definieren, wobei das Feststoffmaterial alsmin- 
destens eines der Platten (36, 38) verwendet wird. 

15 

3. Filter (28) nach Anspruch 2, dadurch gekenn- 
zeichnet, daB es ferner umfaBt ein zweites Fest- 
stoffmaterial (54), enthalten in der Kammer (34), 
zum Absorbieren der vorher festgelegten Wellen- 

20 langen der Strahlung, bevor die Strahlung die 
SchweiBzone (27) erreicht. 

4. Filter (28) nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Gehause (32) eine erste und 

25 zweite Platte (36, 38) einschlieBt, die die Kammer 
(34) definieren, wobei die ersten und zweiten Plat- 
ten (36, 38) im wesentlichen alle Wellenlangen der 
Strahlung durchlassen. 

30 5. Filter (28) nach Anspruch 4, dadurch gekenn- 
zeichnet, daB das Feststoffmaterial (54) in der 
Kammer (34) enthalten ist. 

6. Filter (28) nach Anspruch 1, dadurch gekenn- 
35 zeichnet, daB die ersten und zweiten Platten (36, 

38) Quarzplatten sind, zusammen abgedichtet, die 
Kammer (34) zu bilden. 

7. Filter (28) nach Anspruch 1, dadurch gekenn- 
40 zeichnet, daB es ferner umfaBt: 

einen Warmeaustauscher (30) in Fluidumver- 
bindung mit dem Gehause (32) zum Reduzie- 
ren der Temperatur des Fluidums (42) und 
45 Pumpmittel (46), verbunden mit dem Gehause 

(32) und an den Warmeaustauscher (30), zum 
Pumpen des Fluidums (42) zwischen das Ge- 
hause (32) und den Warmeaustauscher (40). 

50 8. Filter (28) nach Anspruch 7, dadurch gekenn- 
zeichnet, daB das Pumpmittel kontinuierliche Ent- 
fernung des erhitzten Fluidums aus dem Gehause 
(32) und Wiederzufuhr von gekuhltem Fluidum aus 
dem Warmeaustauscher (30) liefert. 

55 

9. Filter (28) nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Fluidum (42) eine Flussigkeit ist, 
wobei die Flussigkeit einen Siedepunkt oberhalb 
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von etwa50°C (120°F) hat. 

10. Filter (28) nach Anspruch 9, dadurch gekenn- 
zeichnet, daB die Flussigkeit eine organische Ver- 
bindung mit mindestens einem Halogenatom ist, 
das an die Stelle von einem Wasserstoffatom auf 
der organischen Verbindung gesetzt ist. 

11. Filter (28) nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Fluidum im wesentlichen alle 
vorher festgelegten Wellenlangen der Strahlung 
absorbiert, bevor die Strahlung die SchweiBzone 
(27) erreicht. 

12. Filter (28) nach Anspruch 11, dadurch gekennzei- 
chent, da(3 die absorb ierten vorher festgelegten 
Wellenlangen der Strahlung Wellenlangen von 
Strahlung oberhalb von mindestens 1 ujti (Mikro- 
meter) einschlieBen. 

13. Filter (28) nach Anspruch 12, dadurch gekenn- 
zeichnet, daB die absorbierten vorher festgelegten 
Wellenlangen der Strahlung Strahlung von minde- 
stens 1 ,2 (im bis 4 u,m (1 ,2 Mikrorneter bis 4 Mikro- 
meter) einschlieBen. 

14. Filter (28) nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Fluidum ausgewahlt ist aus der 
Gruppe, bestehend aus Glycerol, Ethylen-Glycerol, 
Dioctylphthalat, Tributylphosphen, Mineral und Mi- 
schungen oder Derivaten dieser M ate ri alien. 

15. Filter (28) nach Anspruch 1, dadurch gekenn- 
zeichnet, daB das Fluidum eine Mischung von 
Flussigkeit ist, wobei die Flussigkeit Dimethylester 
von Glutar-, Adipin- und Succinsauren ist. 

16. Filter (28) nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Wellenlangen der Strahlung im 
wesentlichen in dem infraroten elektromagneti- 
schen Spektrum sind. 

17. Filter (28) nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Strahlung aus einer Strahlheiz- 
lampe (20) hergestelit ist. 

18. Filter (28) nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die SchweiBzone (27) einen Bereich 
zum SchweiBen eines ersten (24) und zweiten (26) 
Kunststoffteils definiert, wobei das ersteTeil (24) im 
wesentlichen alle Wellenlangen der Strahlung 
durchlaBt. 

19. Filter (28) nach Anspruch 18, dadurch gekenn- 
zeichnet, daB der zweite Teil (26) zweite vorher 
festgelegte Wellenlangen der Strahlung absorbiert. 

20. Filter (28) nach Anspruch 18, dadurch gekenn- 



zeichnet, daB die SchweiBzone (27) ein absorbie- 
rendes Material (52) einschfieBt, das durch die ge- 
firterte Strahlung erhitzt. wird, urn den ersten und 
zweiten Teil (24, 26) zu schweiBen. 

5 

21. Filter (28) nach Anspruch 18, dadurch gekenn- 
zeichnet, daB die Strahlung von einer Strahlheiz- 
lampe (20) hergestelit wird, 
wobei das Filter (28) ferner umfaBt: 

10 

einen Warmeaustauscher (30) in Fluidumver- 
bindung mit dem Gehause (32) zum Reduzie- 
ren derTemperatur des Fluidums. 

15 22. Filter (28) nach Anspruch 17, dadurch gekenn- 
zeichnet, daB das Feststoffmaterial (36, 38) im we- 
sentlichen das gleiche Material wie das erste Teil 
(24) ist. 

20 23. Filter (28) nach Anspruch 1 , daduch gekennzeich- 
net, daB das Feststoffmaterial (36, 38) im wesent- 
lichen bewegungslos in dem Fluidum ist, wahrend 
das Feststoffmaterial (36, 38) die vorher festgeleg- 
ten Wellenlangen der Strahlung absorbiert. 

25 

24. Verfahren zum Filtern von elktromagnetischer 
Strahlung, verwendet, eine SchweiBzone (27) zu 
erhitzen, umfassend die Stufen von: 

30 Emittieren der Strahlung von einer Heizquelle 

(20), gekennzeichnet durch Absorbieren von 
vorher festgelegten Wellenlangen der Strah- 
lung durch ein Feststoffmaterial (36, 38) unter 
Herstellen von gefilterter Strahlung, 

35 Kiihlen des absorbierenden Feststoffmaterials 

(36, 38) mit einem Fluidum (42), wobei das Flui- 
dum (42) in einer Kammer (34) eines Gehauses 
(32) angeordnet ist, und 
zur Verfugung stellen der gefilterten Strahlung 

40 der SchweiBzone (27), wobei das Gehause 

(32) die gefilterte elektromagnetische Strah- 
lung zu der SchweiBzone (27) durchlaBt. 

25. Verfahren nach Anspruch 24, dadurch gekennzei- 
45 chent, daB es ferner die Stufe umfaBt von: 

Absorbieren der vorher festgelegten Wellen- 
langen der Strahlung durch das Fluidum (42) 
unter Herstellen der gefilterten Strahlung. 

50 

26. Verfahren nach Anspruch 25, dadurch gekenn- 
zeichnet, daB es ferner die Stufe umfaBt von: 

Kuhlen des Fluidums. 

55 . 

27. Verfahren nach Anspruch 26, dadurch gekenn- 
zeichnet, daB es ferner die Stufe umfaBt von: 
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zur Verfugung stellen eines Warmeaustau- 
schers (30) zum Reduzieren der Temperatur 
des Fluidums (42). 

28. Verfahren nach Anspruch 27, dadurch gekenn- 
zeichnet, daB es ferner umfaBt; 

Pumpen des Fluidums (42) zu dem Warmeaus- 
tauscher (30). 

29. Verfahren nach Anspruch 24, dadurch gekenn- 
zeichnet, daB das Gehause (32) erste und zweite 
Platten (36, 38) einschlieBt, die die Kammer (34) 
definieren, wobei das Feststoffmaterial mindestens 
als eines der Platten (36, 38) verwendet wird. 

30. Verfahren nach Anspruch 29, dadurch gekenn- 
zeichnet, daB ein zweites Feststoffmaterial (54) in 
der Kammer (32) zum Absorbieren der vorher fe- 
stegelegten Wellenlangen der Strahlung enthalten 
ist, wodurch die gef ilterte Strahlung hergestellt wird. 

31. Verfahren nach Anspruch 24, dadurch gekenn- 
zeichnet, daB das Gehause (32) erste und zweite 
Platten (36, 38) einschlieBt, die die Kammer (34) 
definieren, wobei die ersten und zweiten (36, 38) 
Platten im wesentlichen alle Wellenlangen der 
Strahlung durchlassen. 

32. Verfahren nach Anspruch 31, dadurch gekenn- 
zeichnet, daB das Feststoffmaterial (54) in der 
Kammer (34) enthalten ist. 

33. Verfahren nach Anspruch 31 , dadurch gekenn- 
zeichnet, daB die ersten und zweiten Platten (36, 
38) Quarzplatten, zusammengeschweiBt unter Bil- 
den der Kammer (34), sind. 

34. Verfahren nach Anspruch 24, dadurch gekenn- 
zeichnet, daB das Fluidum (42) eine Flussigkeit ist, 
wobei die Flussigkeit einen Siedepunkt oberhalb 
von 50°C (120°F) hat. 

35. Verfahren nach Anspruch 34, dadurch gekenn- 
zeichnet, daB die Flussigkeit eine organische Ver- 
bindung mit mindestens einem Halogenatom, an 
die Stelle gesetzt von einem Wasserstoffatom, auf 
der organischen Verbindung ist. 

36. Verfahren nach Anspruch 24, dadurch gekenn- 
zeichnet, daB das Fluidum eine Flussigkeit ist, die 
vorher festgelegte Wellenlangen der Strahlung ab- 
sorbiert, bevor die Strahlung die SchweiBzone er- 
reicht. 

37. Verfahren nach Anspruch 36, dadurch gekenn- 
zeichnet, daB die absorbierten, vorher festgeleg- 
ten Wellenlangen der Strahlung Wellenlangen von 



Strahlung oberhalb von mindestens 1 u.m (1 Mikro- 
meter) einschlieBen. 

38. Verfahren nach Anspruch 37, dadurch gekennzei- 
s chent, daB die absorbierten, vorher festgelegten 

Wellenlangen der Strahlung Strahlung von minde- 
stens 1 ,2 u.m bis 4 um (1 ,2 Mikrometer bis 4 Mikro- 
meter) einschlieBen. 

10 39. Verfahren nach Anspruch 38, dadurch gekenn- 
zelchnet, daB die Flussigkeit Dimethylester von 
Glutar-, Adipin- und Succinsauren ist. 

40. Verfahren nach Anspruch 24, dadurch gekenn- 
15 zeichnet, daB die Wellenlangen der Strahlung im 

wesentlichen in dem infraroten elektromagneti- 
schen Spektum sind. 

41. Verfahren nach Anspruch 24, dadurch gekenn- 
20 zeichnet, daB die Strahlung von einer Strahlheiz- 

lampe (20) hergestellt wird. 

42. Verfahren nach Anspruch 24, dadurch gekenn- 
zeichnet, daB die SchweiBzone (27) einen Bereich 

25 zum SchweiBen eines ersten (24) und zweiten (26) 
Kunststoffteils definiert, wobei das erste Teil (24) im 
wesentlichen alle Wellenlangen der gefilterten 
Strahlung durchlaBt. 

30 43. Verfahren nach Anspruch 42, dadurch gekenn- 
zeichnet, daB das zweite Teil (26) zweite vorher 
festgelegte Wellenlangen der Strahlung absorbiert. 

44. Verfahren nach Anspruch 42, dadurch gekenn- 
35 zeichnet, daB die SchweiBzone (27) ein absorbie- 
rendes Material (52) einschlieBt, das durch die ge- 
f ilterte Strahlung erhitzt wird, um die ersten und 
zweiten Teile (24, 26) zu schweiBen. 

40 45. Verfahren nach Anspruch 42, dadurch gekenn- 
zeichnet, daB die Strahlung von einer Strahlheiz- 
lampe (20) hergestellt wird, 

wobei das Verfahren ferner die Stufe umfaBt von: 

45 zur Verfugung stellen eines Warmeaustau- 

schers (30) zum Reduzieren der Temperatur 
des Fluidums (42). 

46. Verfahren nach Anspruch 24, dadurch gekenn- 
50 zeichnet, daB das Feststoffmaterial (36, 38) im we- 
sentlichen das gleiche Material wie das erste Teil 
(24) ist. 



47. Verfahren nach Anspruch 24, dadurch gekenn- 
55 zeichnet, daB das Feststoffmaterial (36, 38) im we- 
sentlichen bewegungslos in dem Fluidum ist, wah- 
rend das Feststoffmaterial (36, 38) die vorher fest- 
gelegten Wellenlangen der Strahlung absorbiert. 



25 
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48. Verfahren nach Anspruch 44, dadurch gekenn- 
zelchnet, daB die Strahlung von einer Strahlheiz- 
lampe (20) hergestellt wird, 

wobei das Verfahren ferner die Stufe umfaBt von: 
zur Verfugung stellen eines Warmeaustauschers 
(30) zum Reduzieren derTemperatur des Fluidums 
(42). 

49. Verfahren nach Anspruch 42, dadurch gekenn- 
zeichnet, daB die Strahlung von einer Strahlheiz- 
lampe (20) hergestellt wird, 

wobei die Strahlheizlampe (20) eine vorher feste- 
gelegte Spannungsspiegelbemessung hat, wobei 
das Verfahren ferner die Stufe umfaBt von: 

Betreiben der Strahlheizlampe (20) bei einem 
ersten vorher festgelegten Bereich, um die 
SchweiBzone (27) zu erhitzen, 
wobei der erste vorher festgelegte Bereich eine 
unter Grenze von etwa sechzig Prozent der 
vorher festgelegten Spannungsspiegelbemes- 
sung hat. 

50. Verfahren nach Anspruch 49, dadurch gekenn- 
zelchnet, daB der erste vorher festgelegte Bereich 
von etwa siebzig Prozent des vorher festgelegten 
Spannungsspiegelbemessens bis etwa neunzig 
Prozent des vorher festgelegten Spannungsspie- 
gelbemessens ist. 

51. Verfahren nach Anspruch 24, dadurch gekenn- 
zeichnet, daB die Strahlung von einer Strahlheiz- 
lampe (20) erzeugt wird, 

wobei die Strahlheizlampe (20) ein vorher festege- 
legtes Spannungsspiegelbemessen hat, wobei das 
Verfahren ferner die Stufe umfaBt von: 

Betreiben der Strahlheizmape (20) bei einem 
ersten vorher festgelegten Bereich, um die 
SchweiBzone (27) zu erhitzen, 
wobei der erste vorher f est egelegte Bereich ei- 
ne untere Grenze von etwa sechzig Prozent 
des vorher festgelegten Spannungsspiegelbe- 
messens hat. 

52. Verfahren nach Anspruch 24, dadurch gekenn- 
zeichnet, das es ferner die Stufe umfaBt von: 

zur Verfugung stellen einer Anstiegszeit von 
zwischen 0,5 bis 1 Sekunde zum Erreichen des 
ersten vorher festgelegten Bereichs fur die 
Strahlheizlampe. 

53. Verfahren nach Anspruch 24, dadurch gekennzei- 
chent, daB die Strahlung von einer Strahlheizlampe 
(20) erzeugt wird, 

wobei die Strahlheizlampe (20) gemaB Stufen (a) - 
(c) betrieben wird: 



(a) Betreiben der Strahlheizlampe bei einem er- 
sten vorher festegelegten Bereich, um die 
SchweiBzone (27) zu erhitzen, 

wobei der erste vorher festgelegte Bereich eine 
5 unter Grenze von etwa sechszig Prozent des 

vorher festgelegten Spannungsspiegelsbe- 
messens hat, 

(b) Warten der Strahlheizlampe bei einem 
zweiten vomer festgelegten Bereich, wobei der 

10 zweite vorher festgelegte Bereich eine unter 

Grenze von etwa funf Prozent des vorher fest- 
gelegten Spannungsspiegelbemessens hat, 
und 

(c) Betreiben der Strahlheizlampe bei dem er- 
rs sten vorher festgesetzten Bereich, um die 

SchweiBzone (27) zu erhitzen, 

wobei Stufe (c) nach Stufe (b) durchgefuhrt 

wird. 

20 54. Verfahren nach Anspruch 53, dadurch gekennzei- 
chent, daB der zweite vorher festegelegte Bereich 
einen oberen Grenzwert von etwa dreiBig Prozent 
des vorher festgelegten Spannungsspiegelbemes- 
sens hat. 

25 

55. Verfahren nach Anspruch 53, dadurch gekenn- 
zeichnet, daB es ferner die Stufe umfaBt von: 

zur Verfugung stellen einer Anstiegszeit zwi- 
30 schen 0,5 bis 1 Sekunde unter Erreichen des 

ersten vorher festgelegten Bereichs fur die 
Strahlheizlampe. 

56. Filter (28) zum Filtern von elektromagnetischer 
35 Strahlung, verwendet. eine SchweiBzone (27) zu 

erhitzen, dadurch gekennzeichnet, daB es um- 
faBt: 

ein Gehause (32), das einschlieBt eine erste 
40 (36) und zweite Platte (38) zum Definieren ei- 

ner Kammer (34), wobei mindestens eine der 
Platten (36, 38) vorher festgelegte Wellenlan- 
gen der Strahlung absorbiert, bevor die Strah- 
lung die SchweiBzone (27) erreicht, und 
45 ein Fluidum (42), angeordnet in der Kammer 

(34), zum Ktihlen des Feststoffmaterials, wobei 
das Gehause die gefilterte elektromagnetische 
Strahlung zu der SchweiBzone (27) durchlaBt. 

50 57. Filter (28) nach Anspruch 56, dadurch gekenn- 
zeichnet, daB das Fluidum (42) im wesentlichen al- 
le vorher festgelegten Wellenlangen der Strahlung 
absorbiert, bevor die Strahlung die SvhweiBzone 
(27) erreicht. 

55 

58. Filter (28) nach Anspruch 56, dadurch gekenn- 
zeichnet, daB es ferner umfaBt: 
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einen Warmeaustauscher (30) in Fluidumver- 
bindung mit dem Gehause (32) zum Reduzie- 
ren derTemperatur des Fluidums (42). 

59. Filter (28) zum Filtern elektromagnetischer Strah- 
lung, verwendet zum Erhizen einer SchweiBzone 
(27), dadurch gekennzeichnet, das es umfaBt: 

ein Gehause (32), das eine Kammer (30) defi- 
niert, 

ein Feststoffmaterial (54), angeordnet in der 
Kammer (34) zum Absorbieren von vorher fest- 
gelegten Wellenlangen der Strahlung, bevor 
die Strahlung die SchweiBzone (27) erreicht, 
und 

ein Fluidum (42), angeordnet in der Kammer 
(32), zum Kuhlen des Feststoffmaterials, 

wobei das Gehause die gefilterte elektroma- 
gnetische Strahlung zu der Schwei3zone (27) 
durchlaBt. 

60. Filter (28) nach Anspruch 59, dadurch gekenn- 
zeichnet, daB das Fluidum (42) im wesentlichen al- 
le vorher festgelegten Wellenlangen der Strahlung 
absorbiert, bevor die Strahlung die SchweiBzone 
(27) erreicht. 

61. Filter (28) nach Anspruch 59, dadurch gekenn- 
zeichnet, daB es ferner umfaBt: 

einen Warmeaustauscher (30) in Fluidumver- 
bindung mit dem Gehause (32) zum Reduzie- 
ren der Temperatur des Fluidums (42). 

62. Filter (28) zum Filtern elektromagnetischer Strah- 
lung, verwendet, eine SchweiBzone (27) zu erhit- 
zen, dadurch gekennzeichnet, daB es umfaBt: 

ein Gehause (32), das einschlieBt eine erste 
(56) und zweite (58) Platte zum Definieren ei- 
ner Kammer (34), wobei mindestens eine der 
Platten (56, 58) vomer festgelegte Wellenlan- 
gen der Strahlung absorbiert, bevor die Strah- 
lung die SchweiBzone (27) erreicht, 
ein Feststoffmaterial (54), angeordnet in der 
Kammer (34), zum Absorbieren vorher festge- 
legter Wellenlangen der Strahlung, bevor die 
Strahlung die SchweiBzone (27) erreicht, und 
ein Fluidum (40), angeordnet in der Kammer 
(34), zum Kuhlen der Platte (56, 58) und des 
Feststoffmaterials (54), 

wobei das Gehause die gefilterte elektroma- 
gnetische Strahlungzu der SchweiBzone (27) 
durchlaBt. 

63. Filter (28) nach Anspruch 62, dadurch gekennzei- 
chent, daB das Fluidum (42) im wesentlichen alle 



vomer festgelegten Wellenlangen der Strahlung 
absorbiert, bevor die Strahlung die SchweiBzone 
(27) erreicht. 

5 64. Filter (28) nach Anspruch 62, dadurch gekenn- 
zeichnet, daB es femer umfaBt: 

einen Warmeaustauscher (30) in Fluidumver- 
bindung mit dem Gehause (34) zum Reduzie- 
w ren der Temperatur des Fluidums (42). 

65. Verfahren zum Erhitzen einer SchweiBzone (27), 
umfassend die Stufen von: 

15 Emittieren von elektromagnetischer Strahlung 

von einer Heizquelle (20) zu der SchweiBzone 
(27), gekennzeichnet durch 
Absorbieren von vorher festgelegten Wellen- 
langen der Strahlung durch ein Feststoffmate- 

20 rial (54), bevor die Strahlung die SchweiBzone 

(27) erreicht, 

Kuhlen des absorbierenden Feststoffmaterials 
(54) mit einer Flussigkeit, wobei ein Gehause 
(32) die gefilterte elektromagnetische Strah- 
25 lung zu der SchweiBzone (27) durchlaBt. 

66. Verfahren nach Anspruch 65, dadurch gekenn- 
zeichnet, daB die Flussigkeit (42) in einer Kammer 
(34) eines Gehauses (32) angeordnet ist. 

30 

67. Verfahren nach Anspruch 65, dadurch gekenn- 
zeichnet, daB es ferner die Stufe umfaBt von: 

zur Verfugung stellen eines Warmeaustau- 
35 schers (30) zum Reduzieren der Temperatur 

der Flussigkeit (42). 



Revendications 

40 

1. Filtre (28) pour filtrer un rayonnement electroma- 
gnetique utilise pour chauffer une zone de soudage 
(27), caracterise en ce qu'il comprend 

45 une matiere solide (36, 38) pour absorber des 

longueurs d'ondes predeterminees dudit 
rayonnement avant que ledit rayonnement n'at- 
teigne ladite zone de soudage (27), 
un logement (32) qui definit une chambre (34), 

so et 

un fluide (42) dispose dans ladite chambre (34) 
pour refroidir ladite matiere solide (36, 38), 
dans lequel ledit logement (30) transmet un 
rayonnement electromagnetique filtre a ladite 

55 zone de soudage (27). 

2. Filtre (28) selon la revendication 1 , caracterise en 
ce que ledit logement (32) englobe une premiere 
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plaque (36) et une deuxieme plaque (38) definis- 
sant ladite chambre (34), ladite matiere solide etant 
utilisee sous la forme d'au moins une desdites pla- 
ques (36, 38). 

3. Filtre (28) selon la revendication 2, comprenant en 
outre une deuxieme matiere solide (54) contenue a 
rinterieur de ladite chambre (34) pour absorber les- 
dites longueurs d'ondes predetermines dudit 
rayonnement avant que ledit rayonnement n'attei- 
gne ladite zone de soudage (27). 

4. Filtre (28) selon la revendication 1 , caracterise en 
ce que ledit logement (32) englobe une premiere 
plaque (36) et une deuxieme plaque (38) definis- 
sant ladite chambre (34), lesdites premiere et 
deuxieme plaques (36, 38) transmettant essentiel- 
lement toutes les longueurs d'ondes dudit rayonne- 
ment. 

5. Filtre (28) selon la revendication 4, caracterise en 
ce que ladite matiere solide (54) est contenue a rin- 
terieur de ladite chambre (34). 

6. Filtre (28) selon la revendication 4, caracterise en 
ce que les premiere et deuxieme plaques (36, 38) 
sont des plaques en quartz reliees de maniere etan- 
che Tune a I'autre pour former ladite chambre (34). 

7. Filtre (28) selon la revendication 1 , caracterise en 
ce qu'il comprend en outre : 

un echangeur de chaleur (30) en communica- 
tion de fluide avec ledit logement (32) pour re- 
duire la temperature dudit fluide (42); et 
un moyen de pompe (46) relie audit logement 
(32) et audit echangeur de chaleur (30) pour 
pomper ledit fluide - (42) entre ledit logement 
(32) et ledit echangeur de chaleur (40). 

8. Filtre (28) selon la revendication 7, caracterise en 
ce que ledit moyen de pompe procure une 6vacua- 
tion en continu du fluide chauffe dudit logement (32) 
et une realimentation du fluide refroidi a partir dudit 
echangeur de chaleur (30). 

9. Filtre (28) selon la revendication 1 , caracterise en 
ceque ledit fluide 42 est un liquide, ledit liquide pos- 
sedant un point d'ebullition superieur a environ 50 
°C (120 °F). 

10. Filtre (28) selon la revendication 9, caracterise en 
ce que ledit liquide est un compost organique, au 
moins un atome d'halogene ayant ete remplace par 
un atome d'hydrogene dans ledit compose organi- 
que. 

11. Filtre (28) selon la revendication 1 , caracterise en 



ce que ledit fluide absorbe essentiellement toutes 
les longueurs d'ondes predeterminees dudit rayon- 
nement avant que ledit rayonnement n'atteigne la- 
dite zone de soudage (27). 

5 

1 2. Filtre (28) selon la revendication 1 1 , caracterise en 
ce que lesdites longueurs d'ondes predeterminees 
absorbees dudit rayonnement englobent des lon- 
gueurs d'ondes d'un rayonnement superieur a au 

10 moins 1 u.m (1 micron). 

1 3. Filtre (28) selon la revendication 1 2, caracterise en 
ce que lesdites longueurs d'ondes predeterminees 
absorbees dudit rayonnement englobent des Ion- 
's gueurs d'ondes d'un rayonnement d'au moins t ,2 

ujn a 4 u.m (de 1 ,2 micron a 4 microns). 

14. Filtre (28) selon la revendication 1 , caracterise en 
ce que ledit fluide est choisi parmi le groupe cons- 

20 titue par le glycerol, ('ethylene-glycerol, le phtalate 
de dioctyle, le tributylphosphene, une matiere mi- 
nerale, et des melanges ou des derives de ces ma- 
tieres. 

25 15. Filtre (28) selon la revendication 1 , caracterise en 
ce que ledit fluide est un melange de liquides, les- 
dits liquides etant des esters dimethyliques de I'aci- 
de glutarique, de Pacide adipique et de I'acide suc- 
cinique. 

30 

16. Filtre (28) selon la revendication 1 , caracterise en 
ce que les longueurs d'ondes dudit rayonnement 
rentrent essentiellement dans le spectre electroma- 
gnetique infrarouge. 

35 

17. Filtre (28) selon la revendication 1 , caracterise en 
ce que ledit rayonnement est produit par une lampe 
chauffante par rayonnement (20). 

40 18. Filtre (28) selon la revendication 1 , caracterise en 
ce que ladite zone de soudage (27) definit une sur- 
face pour souder une premiere piece detachee (24) 
en matiere plastique a une deuxieme piece deta- 
chers (26) en matiere plastique, ladite premiere 

45 piece detachee (24) transmettant essentiellement 
toutes les longueurs d'ondes dudit rayonnement. 

19. Filtre (28) selon la revendication 1 8, caracterise en 
ce que ladite deuxieme piece detachee (26) absor- 

so be des deuxiemes longueurs d'ondes predetermi- 
nees dudit rayonnement. 

20. Filtre (28) selon la revendication 1 8, caracterise en 
ce que ladite zone de soudage (27) englobe une 

55 matiere absorbante (52) qui est chauffee par ledit 
rayonnement filtre dans le but de souder lesdites 
premiere et deuxieme pieces detachees (24, 26). 
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21 . Filtre (28) selon la revendication 1 8, caracterise en 
ce que ledit rayonnement est produit par une lampe 
de chauffage par rayonnement (20), ledit filtre (28) 
comprenant en outre : 

un echangeur de chaleur (30) en communica- 
tion de fluide avec ledit logement (32) pour re- 
duire la temperature dudit fluide. 

22. Filtre (28) selon la revendication 1 7, caracterise en 
ce que ladite matiere solide (36, 38) est essentiel- 
lement la meme matiere que celle de ladite premie- 
re piece detach ee (24). 

23. Filtre (28) selon la revendication 1 , caracterise en 
ce que ladite matiere solide (36, 38) est essentiel- 
lement immobile dans ledit fluide, tandis que ladite 
matiere solide (36, 38) absorbe lesdites longueurs 
d'ondes predeterminees dudit rayonnement. 

24. Procede pourfiltrer un rayonnement electromagne- 
tique utilise pourchauff er une zone de soudage (27) 
comprenant les 6tapes consistant a : 

emettre ledit rayonnement a partir d'une source 
de chauffage (20); 

caracterise par le fait d'absorber des lon- 
gueurs d'ondes predeterminees dudit rayonnement 
a I'aide d'une matiere solide (36, 38) afin d'obtenir 
un rayonnement filtre; 

refroidir ladite matiere solide absorbante (36, 
38) avec un fluide (42), ledit fluide (42) etant 
dispose dans une chambre (34) d'un logement 
(32); et 

procurer ledit rayonnement filtre a ladite zone 
de soudage (27), ledit logement (32) transmet- 
tant ledit rayonnement electromagnetique filtre 
a ladite zone de soudage (27). 

25. Procede selon la revendication 24, caracterise en 
ce qu'il comprend en outre I'etape consistant a : 

absorber les longueurs d'ondes predetermi- 
nees dudit rayonnement par ledit fluide (42) 
pour obtenir ledit rayonnement filtre. 

26. Procede selon la revendication 25, caracterise en 
ce qu'il comprend en outre I'etape consistant a : 

refroidir ledit fluide. 

27. Procede selon la revendication 26, caracterise en 
ce qu'il comprend en outre I'etape consistant a : 

procurer un echangeur de chaleur (30) pour re- 
duire la temperature dudit fluide (42). 



28. Procede selon la revendication 27, caracterise en 
ce qu'il comprend en outre le fait de : 

pomper ledit fluide (42) en direction dudit 
5 echangeur de chaleur (30). 

29. Procede selon la revendication 24, caracterise en 
ce que ledit logement (32) englobe une premiere 
plaque (36) et une deuxieme plaque (38) definis- 

10 sant ladite chambre (34) , ladite matiere solide etant 
utilisee sous la forme d'au moins une desdites pla- 
ques (36, 38). 

30. Procede selon la revendication 29, caracterise en 
15 ce qu'une deuxieme matiere solide (54) est conte- 

nue a I'interieur de ladite chambre (34) pour absor- 
ber lesdites longueurs d'ondes predeterminees du- 
dit rayonnement pour obtenir ledit rayonnement fil- 
tre. 

20 

31 . Procede selon la revendication 24, caracterise en 
ce que ledit logement (32) englobe une premiere 
plaque (36) et une deuxieme plaque (38) definis- 
sant ladite chambre (34), lesdites premiere et 

25 deuxieme plaques (36, 38) transmettant essentiel- 
lement toutes les longueurs d'ondes dudit rayonne- 
ment. 

32. Procede selon la revendication 31 , caracterise en 
30 ce que ladite matiere solide (54) est contenue a I'in- 
terieur de ladite chambre (34). 

33. Procede selon la revendication 31 , caracterise en 
ce que lesdites premiere et deuxieme plaques (36, 

35 38) sont des plaques en quartz reliees de maniere 
etanche i'une a I'autre pour former ladite chambre 
(34). 

34. Procede selon la revendication 24, caracterise en 
40 ce que ledit fluide (42) est un liquide, ledit tiquide 

possedant un point d'ebullition superieur a environ 
50°C(120°F). 

35. Procede selon la revendication 34, caracterise en 
45 ce que ledit liquide est un compose organique, au 

moins un atome d'halogene ayant ete remplace par 
un atome d'hydrogene dans ledit-compose organi- 
que. 

so 36. Procede selon la revendication 24, caracterise en 
ce que ledit fluide est un liquide qui absorbe les lon- 
gueurs d'ondes predeterminees dudit-rayonne- 
ment avant que ledit rayonnement n'atteigne ladite 
zone de soudage. 

55 

37. Procede selon la revendication 36, caracterise en 
ce que lesdites longueurs :d'ondes predetermi- 
nees absorbees dudit rayonnement englobent des 
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longueurs d'ondes d'un rayonnement superieur a 
au moins 1 \um (1 micron). 

38. Procede selon la revendication 37, caracterise en 
ce que lesdltes longueurs d'ondes predeterminees 
absorbees dudit rayonnement englobent un rayon- 
nement d'au moins 1 ,2 u.m a 4 u/n (de 1 ,2 micron a 
4 microns). 

39. Procede seion la revendication 38, caracterise en 
ce que ledit liquide represente des esters dimethy- 
iiques de Pacide glutarique, de I'acide adipique et 
de I'acide succinique. 

40. Procede selon la revendication 24, caracterise en 
ce que les longueurs d'ondes dudit rayonnement 
rentrent essentiellement dans le spectre electroma- 
gnetique infrarouge. 

41. Procede selon la revendication 24, caracterise en 
ce que ledit rayonnement est produit par une lampe 
chauffante par rayonnement (20). 

42. Procede selon la revendication 24, caracterise en 
ce que ladite zone de soudage (27) definit une sur- 
face pour souder une premiere piece detachee (24) 
en matiere plastique a une deuxieme piece deta- 
chee (26) en matiere plastique, ladite premiere pie- 
ce detachee (24) transmettant essentiellement tou- 
tes les longueurs d'ondes dudit rayonnement. 

43. Procede selon la revendication 42, caracterise en 
ce que ladite deuxieme piece detachee (26) absor- 
be des deuxiemes longueurs d'ondes predetermi- 
nees dudit rayonnement. 

44. Procede selon la revendication 42, caracterise en 
ce que ladite zone de soudage (27) englobe une 
matiere absorbante (52) qui est chauffee par ledit 
rayonnement fittre dans ie but de souder lesdites 
premiere et deuxieme pieces detach6es (24, 26). 

45. Procede selon la revendication 42, caracterise en 
ce que ledit rayonnement est produit par une lampe 
de chauffage par rayonnement (20), ledit procede 
comprenant en outre I'etape consistant a : 

procurer un echangeur de chaleur (30) pour re- 
duire la temperature dudit fluide (42). 

46. Procede selon la revendication 24, caracterise en 
ce que ladite matiere solide (36, 38) est essentiel- 
lement la meme matiere que celle de ladite premie- 
re piece detachee (24). 

47. Procede selon la revendication 24, caracterise en 
ce que ladite matiere solide (36, 38) est essentiel- 
lement immobile dans ledit fluide, tandis que ladite 



matiere solide (36, 38) absorbe lesdites longueurs 
d'ondes predeterminees dudit rayonnement. 

48. Procede selon la revendication 44, caracterise en 
5 ce que ledit rayonnement est produit par une lampe 

de chauffage par rayonnement (20), ledit procede 
comprenant en outre I'etape consistant a : 

procurer un echangeur de chaleur (30) pour re- 
10 duire la temperature dudit fluide (42). 

49. Procede selon la revendication 42, caracterise en 
ce que ledit rayonnement est produit par une lampe 
de chauffage par rayonnement (20), ladite lampe de 

15 chauffage par rayonnement (20) possedant une va- 
leur nominale de niveau de tension, ledit procede 
comprenant en outre I'etape consistant a : 

mettre en service ladite lampe de chauffage par 
20 rayonnement (20) dans une premiere plage 

predeterminee dans le but de chauffer ladite 
zone de soudage (27), ladite premiere plage 
predeterminee possedant une limite inferieure 
representant environ 60 % de ladite valeur no- 
25 minale de niveau de tension. 

50. Procede selon la revendication 49, caracterise en 
ce que ladite premiere plage predeterminee repre- 
sente d'environ 70 % de ladite valeur nominale de 

30 niveau de tension jusqu'a environ 90 % de ladite 
valeur nominale de niveau de tension. 

51. Procede selon la revendication 24, caracterise en 
ce que ledit rayonnement est produit par une lampe 

35 de chauffage par rayonnement (20), ladite lampe de 
chauffage par rayonnement (20) possedant une va- 
leur nominale de niveau de tension, ledit procede 
comprenant en outre I'etape consistant a : 

40 mettre en service ladite lampe de chauffage par 

rayonnement (20) dans une premiere plage 
predeterminee dans le but de chauffer ladite 
zone de soudage (27), ladite premiere plage 
predeterminee possedant une limite inferieure 

45 representant environ 60 % de ladite valeur no- 

minale de niveau de tension. 

52. Procede selon la revendication 24, caracterise en 
ce qu'il comprend en outre I'etape consistant a : 

50 

prevoir un temps de progression lineaire entre 
0,5 et 1 seconde pour que ladite lampe de 
chauffage par rayonnement atteigne ladite pre- 
miere plage predeterminee. 

55 

53. Procede selon la revendication 24, caracterise en 
ce que ledit rayonnement est produit par une lampe 
de chauffage par rayonnement (20), ladite lampe de 
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chauffage par rayonnement (20) etant mise en ser- 
vice le conformement aux etapes (a) - (c) : 

(a) mettre en service ladite lampe de chauffage 
par rayonnement (20) dans une premiere ptage 
predeterminee dans le but de chauffer ladite 
zone de soudage (27), ladite premiere plage 
predeterminee possedant une I i mite inferieure 
representant environ 60 % de ladite valeur no- 
minate de niveau de tension; 

(b) faire marcher a vide ladite lampe de chauf- 
fage par rayonnement dans une deuxieme pla- 
ge predeterminee, ladite deuxieme plage pre- 
determinee possedant une limite inferieure re- 
presentant environ 5 % de ladite valeur nomi- 
nale de niveau de tension; et 

(c) mettre en service ladite lampe de chauffage 
par rayonnement dans ladite premiere plage 
predeterminee dans le but de chauffer ladite 
zone de soudage (27), I'etape (c) etant mise en 
oeuvre suite a I'etape (b). 

54. Procede selon la revendication 53, caracterise en 
ce que ladite deuxieme plage predeterminee pos- 
sede une limite superieure qui represente environ 
30 % de ladite valeur nominale de niveau de ten- 
sion. 

55. Procede selon la revendication 53, caracterise en 
ce qu'il comprend en outre I'etape consistant a : 



ce qu'il comprend en outre : 

un echangeur de chaleur (30) en communica- 
tion de fluide avec tedit logement (32) pour re- 
5 duire la temperature dudit fluide (42). 

59. Filtre (28) pour filtrer un rayonnement electroma- 
gnetique utilise pour chauffer une zone de soudage 
(27), caracterise en ce qu'il comprend 

10 

un logement (32) qui definrt une chambre (34), 
une matiere solide (54) disposee a I'interieur de 
ladite chambre (34) pour absorber des lon- 
gueurs d'ondes predeterminees dudit rayonne- 
15 ment avant que ledit rayonnement n'atteigne 

ladite zone de soudage (27), et 
un fluide (42) dispose dans ladite chambre (34) 
pour refroidir ladite matiere solide, 
ledit logement transmettant ledit rayonnement 
20 electromagnetique filtre a ladite zone de sou- 

dage (27). 

60. Filtre (28) selon la revendication 59, caracterise en 
ce que ledit fluide (42) absorbe essentiellement 

25 toutes les longueurs d'ondes predeterminees dudit 
rayonnement avant que ledit rayonnement n'attei- 
gne ladite zone de soudage (27). 

61 . Filtre (28) selon la revendication 59, caracterise en 
30 ce qu'il comprend en outre : 
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prevoir un temps de progression lineaire entre 
0,5 et 1 seconde pour que ladite lampe de 
chauffage par rayonnement atteigne ladite pre- 
miere ptage predeterminee. 

56. Filtre (28) pour filtrer un rayonnement electroma- 
gnetique utilise pour chauffer une zone de soudage 
(27), caracterise en ce qu'il comprend 

un logement (32) qui englobe une premiere pla- 
que (36) et une deuxieme plaque (38) pour de- 
finir une chambre (34), au moins une desdites 
plaques (36, 38) absorbant des longueurs d'on- 
des predeterminees dudit rayonnement avant 
que ledit rayonnement n'atteigne ladite zone de 
soudage (27); et 

ledit logement transmettant le rayonnement 
electromagnetique filtre a ladite zone de sou- 
dage (27). 

57. Filtre (28) selon la revendication 56, caracterise en 
ce que ledit fluide (42) absorbe essentiellement 
toutes les longueurs d'ondes predeterminees dudit 
rayonnement avant que ledit rayonnement n'attei- 
gne ladite zone de soudage (27). 

58. Filtre (28) selon la revendication 56, caracterise en 



un echangeur de chaleur (30) en communica- 
tion de fluide avec ledit logement (32) pour re- 
duire la temperature dudit fluide (42). 

35 

62. Filtre (28) pour filtrer un rayonnement electroma- 
gnetique utilise pour chauffer une zone de soudage 
(27), caracterise en ce qu'il comprend 

40 un logement (32) qui englobe une premiere pla- 

que (56) et une deuxieme plaque (58) pourde- 
finir une chambre (34), au moins une desdites 
plaques (56, 58) absorbant des longueurs d'on- 
des predeterminees dudit rayonnement avant 
45 que ledit rayonnement n'atteigne ladite zone de 

soudage (27); 

une matiere solide (54) disposee a I'interieur de 
ladite chambre (34) pour absorber des lon- 
gueurs d'ondes predeterminees dudit rayonne- 
so ment avant que ledit rayonnement n'atteigne 

ladite zone de soudage (27), et 
un fluide (42) dispose dans ladite chambre (34) 
pour refroidir lesdites plaques (56, 58) et ladite 
matiere solide (54), 
55 ledit logement transmettant le rayonnement 

electromagnetique filtre a ladite zone de sou- 
dage (27). 
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63. Filtre (28) selon ia revendication 62, caracterise en 
ce que ledit fluide (42) absorbe essentieilement 
toutes les longueurs d'ondes predetermines dudit 
rayonnement avant que ledit rayonnement n'attei- 
gne ladite zone de soudage (27). 5 

64. Filtre (28) selon la revendication 62, caracterise en 
ce qu'il comprend en outre : 

un echangeur de chaleur (30) en communica- 10 
tion de fluide avec ledit logement (32) pour re- 
duire la temperature dudit fluide (42). 

65. Procede de chauffage d'une zone de soudage (27) 
comprenant les etapes consistant a : 15 

emettre un rayonnement electromagnetique a 
partir d'une source de chauffage (20) en direc- 
tion de ladite zone de soudage (27), caracte- 
rise par le fait de 20 
absorber des longueurs d'ondes predetermi- 
nes dudit rayonnement via une rnatiere solide 
(54) avant que ledit rayonnement n'atteigne la- 
dite zone de soudage (27); 

refroidir ladite rnatiere solide absorbante (54) 25 
avec un liquide, un logement (32) transmettant 
ledit rayonnement electromagnetique filtre a la- 
dite zone de soudage (27). 

66. Procede selon la revendication 65, caracterise en 30 
ce que ledit liquide (42) est dispose dans une 
chambre (34) d'un logement (32). 

67. Procede selon la revendication 65, caracterise en 

ce qu'il comprend en outre I'etape consistant k : 35 

procurer un echangeur de chaleur (30) pour re- 
duire la temperature dudit fluide (42). 

40 
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